INTRODUCTION
Gamma-ray telescopes with true imaging capability and high flux sensitivity are essential for studying the highest, energy phenomena in the universe. Fine imaging provides accurate positioning of the sources detected within the FOV and good angular resolution to map regions of diffuse emission and separate point source contributions. The importance of true source imaging is particularly evident in the study of two of the most pressing problems in low energy 7-ray astronomy: the 1.089 MeV line emission from the decay of _SAl and the 511 keV positron-electron annihilation line emission from the Galactic Center.
In 1977, Ramaty and Lingenfelter [1] suggested that galactic nudeo-synthetic production of 2SAl in supernova events over the past few million years could give rise to a detectable 7-ray line at 1.809 MeV. This line arises from the dect_roncapture (18%) or positron decay (82%) of the million-year mean life _SAI and was first detected in 1984 [2] at a flux level of 4.3+0.8 × 10-4 photons em -_ s -x tad -x at the Galactic Center. Several subsequent confirmations of the line energy and flux level have been mule.. Some potential sources of 2_AI, which have been proposed, are supernovae, novae, red giants in the Asymptotic Giant Branch (AGB), Wolf-Rayet stars or nearby OB stars (see e.g., [3] for a recent review). Since these objects have more or less known or inferred galactic distributions, it is believed that a measurement of the spatial distribution of the SeAl 1.809 MeV line intensity will identify the a6Al source. The only instrument which could me_-sure this radiation with imaging capability, is the Compton telescope, the most advanced version of which is COMPTEL on the COMPTOI¢ Observatory. (X)MPTEL however cannot directly measure the 1.809 MeV spatial distribution. The only definite statement that can be made about the 26A! spatial distribution from the latest COMP-TEL results, at the present time, is that a point source near the Galactic Center can be excluded [4] . Clearly, there is s requirement to mesmn_ directly the spatial distribution of the 1.809 MeV line with a true imaging telescope.
As for the 511 keV line, the debate between point like sad diffuse nature of the emission cow tinues to date sad can only be fully resolved with a high level imaging n/ap of the Galactic Center region at 7-ray energies.
At the present time the OSSE instrument on the COMPTON Observatory k mapping the distribution of the annihilation llne [5] . Since the OSSE meas_ts
give the lowest galactic center flux measurements so far Skibo, Ra. mary and Leventhal [6] have used these results and other off-center measurements to tezt different models for the origin of the diffuse or steady galactic plane 511 keV component. On the other hand, the origin of the variable narrow line galactic 511 keV radiation may be associated with the bright hard X-ray source 1E1740.7-2942 which was studied by the imaging telescope SIGMA on the GRANAT satellite during the spring-fall of 1990 and in early 1991. Sunyaev et al. [7] have identified three spectral states for this source which range from a "low state," a normal (Cygnus X-1 like) state to a hard state in which a bump appears in the spectrum between (300-600) keV. The broad feature of tile spectrum has been interpreted as annihilation of positrons in a hot medium (~40 keV). This is consistent with the temperature of the accretion disk derived from the X-ray continuum spectrum.
Subsequently it was proposed [8, 9] that in addition this high energy source injects positrons into a molecular cloud where they slow down and annihilate to produce the narrow component of the 511 keV line emission.
Future studies of the 511 keY emission require the most advanced imaging telescope with good to excellent energy resolution. Of the techniques proposed for 7-ray imaging and spectroscopy of astrophysical sources, the Liquid Xenon Time Projection Chamber (LXe-TPC) is among the meet promising. The properties of liquid xenon make it very efficient for 7-ray detection. When used in an ionization chamber, operated in the time projection mode, this medium offers a combination of high detection efficiency, excellent spatial resolution and very good energy resolution. Like an electronic bub-.bh chamber, a LXe-TPC with three-dimendoaal positiou sensitivity is capable of visualizing the complex _toM of "},-ray events initiated by ei-•ther Comptou scattering or pair-production. As a result, efficient background rejection is also achieved, reducing the requirement for numive an.ticoincidence shielding of the type that is required for germanium or sodium iodide 7-ray detectors. The angular resolution of the LXe-TPC as a Compton telescope is however limited, in the few MeV region, by the small separation between two successive 7-ray interactions [13] . To achieve imaging with good angular resolution at low energies, the combination of the imaging LXe-TPC with a coded aperture is proposed. A unique consequence of the LXe-TPC imaging capability is its sensitivity as a Compton polarimeter.
Besides the precise determination of the energy and incident direction of a photon, determination of its polarization state can give further information on the source of 7 rays. The main production mechanisms which can give polarized 7 rays are: bremsstrahlung from electron beams, electron synchrotron radiation, electron curvature radiation, and 7 rays from deexcitation of nuclei excited by directed ion beams. In the case of the Crab Nebula it has been determined that the nebular X-ray emission is polarized [10]. Existence of UHE (> 10 TM) electrons in this source could yield polarized nebular 7-rays of a few MeV. If curvature radiation from electrons is the source of MeV 7 rays in pulsars, such as the Crab and Vela, then polarization might also be expected.
In general it has been recognized in the study of X-ray sources, that measurement of the direction and magnitude of the photon polarization could significantly contribute to a better understanding of the physical p_ in compact objects, such as pulsars, Black Holes sad AGN.
TELESCOPE DESIGN

Introduction
The telescope is schematically shown in and induction signal (lower trace Gain=400) produced by a 7-ray event in the 3.5 liter LXe-TPC prototype.
with respect to the wire cell [19] Simulated observations have also been performed for the low and high state of the 511 keV Galactic Center annihilation line. A 104 s exposure time was assumed. The source was placed in the center of the FOV, and superimposed on sitivity of the Ge(Li) polarimeter [25] , the Si(Li) [26] Figure 9 shows the nmdulation curve in the range ¢ = 0°to ¢ = 90°, simulated for 100% polarized T-rays of energy 500 keV. 
CONCLUSION
The design and expected performance of a 
